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Various phases of Liquid Crystals
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Skyrmion stabilized by 
homeotropic alignment
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Liquid crystal skyrmions
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Vectorized LC
Experimental Realization

Ackerman et al. 
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Theoretical Model and simulations
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a,b,c: Thermal coefficients

L: elastic constant  𝑞!: natural twist

𝜶

∆𝝐𝑬𝟐 : dielectric anisotropy and electric field  
K       :  vertical surface anchoring strength

K=16, 𝜶 =0K=8.5, 𝜶 =0.2K=0, 𝜶 =0.4

|𝑛#|
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Walls produced by strong alignment
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Characteristic 
Relaxation length
180o rotation
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Skyrmion-skyrmion and skyrmion-wall distance 
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Walls, repulsive sites, attractive sites...
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Some ways to generate repulsive and attractive regions
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Binary traps for skyrmions
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PARTICLE ICE

Sheng Zhang et. al.
Nature 500, p. 
553–557

ARTIFICIAL SPIN ICE
TRAP DESIGN
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Binary traps for skyrmions
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PARTICLE ICE
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Binary traps for skyrmions
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PARTICLE ICE

Sheng Zhang et. al.
Nature 500, p. 
553–557

ARTIFICIAL SPIN ICE
TRAP DESIGN

Binary trap
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Ice rule
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2 in-2 out

2 in-1 out
1 in-2 out
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Type II Type III Type V Type IVType I
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Validity range
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